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20.  Abstract 

Pursuant  to  Public  LaV  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314T''*  The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection. Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I  reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures . 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams ,  for 
Phase  I  Investigations .  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  design  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition, 
and  the  downstream  damage  potential. 
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NAME  OF  DAM:  GRAHAMS  DAM 
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Name  of  Dam:  Grahams  Dam 
State:  Virginia 
County:  Albemarle 

USGS  7.5  Minute  Quadrangle:  Charlottesville  East,  VA 
Stream:  Unnamed  Tributary  to  Camp  Branch 
Date  of  Inspection:  12  November  1979 


BRIEF  ASSESSMENT  OF  DAM 

Grahams  Dam  is  an  earth  dam  approximately  165  feet  long  and 
29  feet  high  with  two  vegetated  earth  emergency  spillways, 
one  50  feet  wide  in  the  left  abutment  and  one  30  feet  wide 
in  the  right  abutment.  The  dam,  located  approximately  4.6 
miles  east  of  Charlottesville,  Virginia  and  0.4  mile  northeast 
of  Shadwell,  Virginia,  is  used  for  livestock  water  supply 
and  limited  recreation  by  the  owner,  Mr.  Ray  A.  Graham,  Jr. 
Grahams  Dam  is  a  "small"  size  -  "significant"  hazard  structure 
as  defined  by  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams.  Visual  inspection  and  office  analyses  indicate  no 
Heficiencies  requiring  emergency  attention. 

Using  the  Corps  of  Engineers'  screening  criteria  for  initial 
review  of  spillway  adequacy,  the  100-year  flood  was  selected 
as  the  spillway  design  flood  (SDF).  The  SDF  was  routed 
through  the  reservoir  and  found  to  overtop  the  dam  by  a 
maximum  depth  of  0.15  foot  with  an  average  critical  velocity 
of  1.8  f.p.s.  Total  duration  of  dam  overtopping  would  be 
approximately  0.6  hour.  The  spillways  are  capable  of 
passing  only  90  percent  of  the  100-year  flood  or  18  percent 
of  the  Probable  Maximum  Flood  (PMF)  and  are  therefore 
adjudged  as  inadequate,  but  not  seriously  inadequate. 

It  is  recommended  that  the  erosion  and  migration  of  the  left 
emergency  spillway  channel  be  repaired  to  protect  the  stability 
of  the  embankment.  The  principal  spillway  intake  should  be 
cleaned  and  an  improved  trash  rack  installed.  The  channel 
immediately  downstream  of  the  principal  spillway  outlet 
should  be  cleared  of  the  rock  eroded  from  the  left  emergency 
spillway.  The  emergency  drawdown  outlet  gate  valve  should 
be  cleaned  and  lubricated.  The  downstream  embankment  face 
should  be  cleared  of  all  trees  and  brush.  Areas  where 
erosion  has  begun  should  be  regraded  and  reseeded  as  necessary. 
Riprap  should  be  placed  on  the  upstream  embankment  near  the 
waterline.  The  seepage  near  the  toe  of  the  dam  should  be 
examined  regularly.  If  turbidity  or  changes  in  the  rate  of 
flow  develop,  the  services  of  a  qualified  geotechnical 
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engineering  firm  should  be  immediately  retained  for  further 
evaluation.  An  emergency  action  plan  and  warning  system 
should  be  developed.  A  staff  gage  should  be  a 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  GRAHAMS  DAM  ID#  VA  00342 


SECTION  1  -  PROJECT  INFORMATION 


1 . 1  General 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  safety  inspections  of  dams  through¬ 
out  the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to 
conduct  a  Phase  I  inspection  according  to  the 
Recommended  Guideline  for  Safety  Inspection 
of  Dams .  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 

be  a  potential  hazard  to  human  life  or  property. 

1.2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Grahams 

Dam  (also  known  as  Grahams  Pond)  is  an  earthfill 
embankment  approximately  29  feet  high1  and 
165  feet  long.  The  upstream  and  downstream 
embankment  slopes  are  approximately  4H:1V 
(Horizontal  to  Vertical)  and  3H:1V  respectively. 
The  crest  of  the  dam  is  approximately  15  feet 
wide  and  has  a  minimum  elevation2  of  382.0  feet 
Mean  Sea  Level  (M.S.L.)  at  a  point  adjacent 
to  the  left3  spillway. 

The  dam  has  two  trapezoidal  shaped  vegetated 
earth  spillways,  one  adjacent  to  each  abut¬ 
ment.  The  left  spillway  has  a  bottom  width 
of  50  feet  with  a  minimum  elevation  at  the 
control  section  of  379.0  feet  M.S.L.  The 


1 Measured  from  the  emergency  drawdown  conduit  invert  at  the 
downstream  toe  to  the  embankment  crest. 

2A11  elevations  are  referenced  to  the  elevation  of  the  normal 
pool  on  the  upstream  dam  as  indicated  on  the  Charlottesville 
East,  Virginia  7.5  minute  USGS  quadrangle. 

3 Facing  downstream. 
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right  spillway  has  a  bottom  width  of  30  feet 
and  a  minimum  elevation  at  the  control  section 
of  381.1  feet  M.S.L. 

The  principal  spillway  is  a  12  inch  corrugated 
metal  pipe  projecting  through  the  embankment 
at  approximately  a  19  percent  slope  and 
exiting  at  the  toe  near  the  center  of  the 
dam.  Drawdown  facilities  at  the  dam  consist 
of  a  6  inch  cast-iron  emergency  drawdown 
conduit  with  a  gate  valve  at  its  downstream 
end. 

1.2.2  Location:  Grahams  Dam  is  located  on  a  small 
tributary  to  Camp  Branch  approximately  1.2 
miles  upstream  from  the  Rivanna  River  in 
Albemarle  County,  Virginia.  The  dam  is 
situated  approximately  4.6  miles  east  of 
Charlottesville,  Virginia  and  0.4  mile  northeast 
of  Shadwell,  Virginia.  Access  to  the  dam  is 
obtained  from  State  Route  22  east  of  Shadwell, 
Virginia.  A  Location  Plan  is  included  in 

this  report. 

1.2.3  Size  Classification:  The  maximum  height  of 
the  dam  is  29  feet  and  the  reservoir  storage 
capacity  to  the  crest  of  the  dam,  elevation 
382.0  feet  M.S.L. ,  is  30  acre-feet.  There¬ 
fore  the  dam  is  in  the  "small"  size  category 
as  defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams . 

1.2.4  Hazard  Classification:  Immediately  downstream 
of  Grahams  Dam  is  State  Route  22.  Route  22 

is  built  on  a  fairly  high  embankment  in  this 
area  and  would  significantly  reduce  the  size 
of  the  flood  wave  as  it  passed  downstream. 

But  Route  22  itself  could  suffer  extensive 
damage  in  the  event  of  a  dam  failure  by 
overtopping.  For  this  reason,  Grahams  Dam  is 
classified  in  the  "significant"  hazard  category 
according  to  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams .  The  hazard  classi¬ 
fication  used  to  categorize  dams  is  a  function 
of  location  only  and  has  nothing  to  do  with 
its  stability  or  probability  of  failure. 
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1.2.5 


Ownership:  The  dam  is  owned  by  Mr.  Ray  A. 
Graham,  Jr.  of  Shadwell,  Virginia. 


1.2.6  Purpose  of  Dam:  The  reservoir  impounded  by 
the  dam  is  used  for  livestock  water  supply 
and  limited  recreation. 

1.2.7  Design  and  Construction  History:  No  design 
records  are  available;  however,  the  dam  was 
generally  sized  and  constructed  with  the 
assistance  of  the  local  U.S.  Soil  Conservation 
Service  (SCS)  office.  The  earthmoving  activities 
were  conducted  in  1957  by  Moore,  Kelly  and 
Reddish,  of  Orange,  Virginia.  This  company  is 
still  in  operation  in  a  descendent  firm, 

Moore  Golf,  Inc.,  Culpepper,  Virginia. 

1.2.8  Normal  Operational  Procedures:  The  reservoir 
is  normally  operated  at  the  level  of  the 
principal  spillway  invert,  elevation  377.9  feet 
M.S.L.  No  formal  operating  procedures  are 
followed  for  this  structure.  See  paragraph 

4.1  for  detailed  operating  procedures. 


1.3  Pertinent  Data 

1.3.1  Drainage  Area:  The  drainage  area  tributary 
to  the  dam  is  0.94  square  mile. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  discharge 
from  the  reservoir  is  unknown. 


Principal  Spillway: 

Pool  level  at  top  of  dam .  7  c.f.s 

Emergency  Spillways: 

Pool  level  at  top  of  dam . 1161  c.f.s 


1.3.2  Dam  and  Reservoir  Data:  Pertinent  data  on 

the  dam  and  reservoir  are  shown  in  the  following 
table : 
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TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Item 

Elevation 
feet  M.S.L. 

Area 

acres 

Acre 

feet 

Reservoir 

Capacity 

Watershed 

inches 

Length 

feet 

Top  of  dam 

382.0 

4.4 

30 

0.6 

805 

Right  emergency  spillway 
invert 

381.1 

4.0 

27 

0.5 

800 

Left  emergency  spillway 
invert 

379.0 

3.2 

19 

0.4 

795 

Principal  spillway  invert 
(normal  pool) 

377.9 

2.8 

16 

0.3 

790 

Streambed  at  downstream 
toe  of  dam 

354.2 

- 

- 

- 

- 

NAME  OF  DAM:  GRAHAMS  DAM 
10 


SECTION  2  -  ENGINEERING  DATA 


2.1  Design:  There  were  no  design  reports  available  for 
preparation  of  this  report. 

2.2  Construction:  There  were  no  pre-construction  studies 
or  as-built  plans  available  for  review. 

2.3  Evaluation:  No  design  drawings  were  completed  for  this 
dam,  nor  were  construction  records  available  for  review. 
Evaluations  made  in  this  report  are  based  primarily  on 
field  observations,  measurements  taken  during  the 
inspection,  and  interviews  with  the  owner.  No  assessment 
of  the  engineering  was  possible  due  to  the  lack  of 
adequate  design  data. 
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SECTION  3  -  VISUAL  INSPECTION 


General:  The  field  inspection  was  conducted 
on  12  November  1979.  Skies  were  overcast  and 
a  slight  drizzle  persisted  throughout  the 
day.  Ground  conditions  were  damp  due  to  the 
drizzle  and  previous  days  of  rain.  The 
recorded  temperature  was  40°F.  At  the  time 
of  the  inspection,  the  pool  elevation  was 
379.0  feet  M.S.L.  and  the  tailwater  elevation 
was  355.2  feet  M.S.L. ;  a  small  flow  (approxi¬ 
mately  1  c.f.s.)  was  passing  through  the  left 
emergency  spillway.  No  record  was  found  of 
any  previous  inspections.  The  embankment  and 
appurtenant  structures  were  found  to  be  in 
fair  to  poor  condition  at  the  time  of  inspection. 
The  following  are  brief  summaries  of  deficiencies 
found  during  the  inspection.  A  Field  Sketch 
of  conditions  is  shown  as  Plate  1.  The 
complete  visual  inspection  check  list  may  be 
found  in  Appendix  III. 

Dam:  The  embankment  shows  no  surface  cracks; 
however,  there  is  a  large  area  of  dormant, 
yellow  vegetation  associated  with  damper 
ground  in  the  center  of  the  downstream  face. 
Slightly  above  and  to  the  right  of  this  area 
are  horizontal  lines  of  small  sloughing  also 
associated  with  this  wet  ground.  Scattered 
brush  and  small  trees  are  growing  on  the 
downstream  face  of  the  embankment.  Near  the 
crest  and  to  the  left  on  the  embankment  and 
extending  through  the  junction  to  the  left 
abutment  exists  an  area  of  sparse  vegetation. 

The  bare  ground  in  this  area  shows  signs  of 
erosion  and  run-off  into  the  eroded  left 
emergency  spillway  channel.  Points  of  noticeable 
seepage  were  concentrated  at  the  toe  near  the 
principal  spillway  outlet  and  drawdown 
conduit  outlet.  Estimated  flow  at  each  point 
was  less  than  one  gallon  per  minute.  The 
right  abutment  has  been  affected  by  run-off 
from  the  adjacent  hillside;  a  significant 
gully,  20  feet  to  the  right  of  the  abutment's 
junction  with  the  embankment,  has  been  eroded 
(see  Photo  3).  The  left  abutment's  junction 
with  the  adjacent  emergency  spillway  has  been 
severely  eroded  by  the  spillway  channel's 
migration.  The  upstream  embankment  shows 
signs  of  beginning  erosion  at  the  waterline. 
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3.1.3 


discharge  channels  of  the  left  emergency 
spillway  are  severely  eroded  to  the  underlying 
bedrock.  The  discharge  channel  has  migrated 
towards  the  left  abutment  (see  Photo  2).  The 
principal  spillway  is  a  12  inch  corrugated 
metal  pipe  which  was  partially  clogged  with 
weeds  at  the  time  of  inspection.  An  improved 
trashrack  is  necessary.  The  emergency  drawdown 
outlet,  located  to  the  right  of  the  principal 
spillway  outlet,  was  leaking  and  should  be 
cleaned  and  lubricated  (see  Photo  4).  There 
was  an  additional  12  inch  corrugated  metal 
pipe  present  to  the  left  of  the  principal 
spillway  outlet;  however,  the  origin  of  the 
pipe  could  not  be  determined.  The  owner  was 
asked  about  this  pipe,  but  had  no  knowledge 
of  its  purpose  or  the  location  of  its  upper 
end.  There  was  a  small  flow  (less  than 
1  gallon  per  minute)  passing  through  this 
pipe . 

3.1.4  Reservoir  Area:  The  surrounding  slopes  are 
gradual  and  well  vegetated.  The  west  slopes 
show  signs  of  beginning  erosion  gullies. 

There  are  three  smaller  dams  upstream  of 
Grahams  Dam.  The  largest  of  these  is  located 
at  the  upstream  end  of  the  pool  formed  by 
Grahams  Dam;  it  is  20  feet  high  and  has  a 
maximum  storage  capacity  of  approximately  20 
acre-feet.  The  extent  of  sedimentation  was 
not  observed  in  Grahams  Dam  reservoir,  but 
would  be  expected  to  be  minimal  because  of 
the  upstream  dams. 

3.1.5  Downstream  Channel:  The  downstream  channel 
is  clear  and  the  slopes  show  no  signs  of 
erosion.  Vegetation  on  the  overbanks  consists 
of  trees  and  thin  brush.  Route  22  crosses 
the  stream  approximately  300  feet  downstream. 
The  crossing  consists  of  a  6  foot  by  6  foot 
box  culvert  with  wingwalls  at  30°  and  45°. 

The  road  is  on  an  embankment  with  the  road 
surface  approximately  10  feet  above  the 
culvert. 

3.2  Evaluation:  Although  the  seepage  does  not  appear  to 

seriously  affect  the  stability  of  the  dam  at  this  time, 
it  should  be  regularly  inspected  for  turbidity  and/or 
increase  in  flow  which  would  indicate  the  potential  for 
piping  of  embankment  material.  The  damp  ground  on  the 
downstream  embankment  indicated  by  dormant  vegetation 
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should  also  be  monitored.  The  associated  sloughing 
areas,  as  well  as  the  bare  areas  near  the  abutments, 
should  be  graded  and  reseeded.  All  of  the  trees  and 
heavy  brush  should  be  removed  from  the  face;  roots  can 
be  left  in  place.  Filling  and  grading  of  the  gully  on 
the  right  abutment  is  also  necessary.  The  more  serious 
problem  of  the  left  emergency  spillway  condition  may  be 
improved  by  filling  and  grading  the  present  channel  and 
by  extending  the  left  abutment  to  form  a  more  defined 
channel  located  farther  from  the  dam  itself.  Riprap 
should  be  placed  near  the  waterline  on  the  upstream 
embankment  to  prevent  further  erosion  from  wave  action. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures :  Operation  of  the  dam  is  an  automatic 
function  maintained  by  the  principal  spillway  and  the 
emergency  spillways.  Water  entering  the  reservoir 
flows  into  the  principal  spillway  at  elevation  377.9  feet 
M.S.L.  When  the  inflow  is  sufficient  the  reservoir 
level  rises  above  elevation  379.0  feet  M.S.L.  and 
discharges  through  the  left  emergency  spillway.  The 
right  spillway  will  begin  to  discharge  at  elevation 
380.1  feet  M.S.L.  Additionally,  according  to  the 
owner,  his  groundskeeper  normally  opens  the  valve  on 

the  emergency  drawdown  conduit  of  this  dam  when  a  large 
rainfall  is  expected. 

4.2  Maintenance  of  Dam:  Maintenance  of  the  dam  is  the 
responsibility  of  the  owner.  The  owner's  groundskeepers 
perform  general  maintenance,  limited  to  small  items 
such  as  debris  cleaning,  periodically,  in  addition  to 
other  maintenance  on  the  grounds.  A  regular  inspection 
and  maintenance  schedule  with  a  log  has  not  been 
instituted. 

4.3  Maintenance  of  Operating  Facilities:  The  only  control 
equipment  at  the  dam  is  the  gate  valve  on  the  emergency 
drawdown  conduit  at  the  base  of  the  dam.  This  valve  is 
currently  leaking;  however,  it  is  operable.  The  valve 
is  in  need  of  lubrication  and  repair. 

4.4  Warning  System:  At  the  present  time,  there  is  no 
formal  warning  system  in  operation. 

4.5  Evaluation:  Maintenance  of  the  dam  in  the  past  has 
been  very  limited  and  must  be  improved  to  include 
immediate  spillway  and  miscellaneous  repairs,  post¬ 
storm  maintenance,  and  regularly  scheduled  maintenance. 
Additionally,  an  annual  inspection  of  the  dam  should  be 
performed.  It  is  also  recommended  that  a  formal  warning 
system  and  emergency  action  plan  be  developed  and  put 
into  effect. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design;  No  design  data  were  available  for  use  in 
preparing  this  report. 

5.2  Hydrologic  Records:  No  rainfall,  stream  gage,  or 
reservoir  stage  records  are  maintained  for  this  dam. 

5.3  Flood  Experience;  No  records  were  available.  According 
to  the  owner,  the  last  major  flood  was  caused  by  rainfall 
from  the  remnants  of  Hurricane  David  in  September  1979. 

It  was  during  this  flood  that  most  of  the  erosion  in 

the  left  emergency  spillway  occurred.  The  flood  left  a 
high  water  mark  at  elevation  381.4  feet,  M.S.L.;  2.4 
feet  above  the  invert  of  the  emergency  spillway. 

5.4  Flood  Potential:  The  Probable  Maximum  Flood  (PMF), 

1/2  Probable  Maximum  Flood  (1/2  PMF),  and  the  100-year 
flood  were  developed  and  routed  through  the  reservoir 
by  use  of  the  HEC-1  DB  computer  program  (Reference  9, 
Appendix  IV)  and  appropriate  unit  hydrograph,  precipita¬ 
tion,  and  storage-outflow  data.  Clark's  T  and  R 
coefficients  for  the  local  drainage  areas  Were  estimated 
from  basin  characteristics.  The  rainfall  applied  to 
the  unit  hydrograph  was  taken  from  publications  by  the 
U.S.  Weather  Bureau  and  the  National  Oceanic  and  Atmos¬ 
pheric  Administration  (References  16  and  17,  Appendix  IV). 
Rainfall  losses  for  the  100-year  flood  were  estimated 

at  an  initial  loss  of  1.5  inches  and  a  constant  loss 
thereafter  of  0.15  inch  per  hour.  An  initial  loss  of 
1.0  inch  and  a  loss  rate  of  0.05  inch  per  hour  were 
used  for  the  PMF  and  1/2  PMF. 

5.5  Reservoir  Regulation;  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  Paragraph  1.3.3. 

Regulation  of  flow  from  Grahams  Dam  is  automatic.  The 
normal  pool,  elevation  377.9  feet  M.S.L.,  is  maintained 
by  the  upstream  invert  of  the  principal  spillway. 

Excess  flood  flows  are  discharged  through  the  left 
emergency  spillway  when  the  reservoir  rises  to  levels 
above  379.0  feet  M.S.L.  Flow  through  the  right  emergency 
spillway  begins  when  reservoir  levels  rise  above  380.1  feet 
M.S.L.  All  water  discharged  from  the  reservoir  flows 
into  Camp  Branch. 

Outlet  discharge  capacity  was  computed  by  hand;  reservoir 
area  was  planimetered  from  the  Charlottesville  East, 
Virginia,  7.5  minute  USGS  quadrangle;  and  storage 
capacity  was  computed  by  the  HEC-1  program.  All  flood 
routings  were  begun  with  the  reservoir  at  normal  pool. 
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5.6  Overtopping  Potential:  The  probable  rise  in  reservoir 
and  other  pertinent  information  on  reservoir  performance 
for  the  100-year  flood,  1/2  PMF,  and  PMF  hydrographs 
are  shown  in  the  following  table: 

TABLE  5.1  RESERVOIR  PERFORMANCE 


Item 

Normal ( a) 

Hydrographs 

100-year 

flood(b)  1/2  PMF 

PMF(C) 

Peak  flow,  c.f.s. 

Inflow 

7.6 

1289 

3267 

6548 

Outflow 

7.6 

1276 

3266 

6547 

Peak  elev.,  ft.  M.S.L. 

379.0 

382.15 

383.84 

385.15 

Left  emergency  spillway(d) 
(elev.  379.0  ft.  M.S.L. ) 
Depth  of  flow,  ft. 

3.15 

4.84 

6.15 

Average  velocity,  f.p.s. 

- 

8.2 

10.2 

11.5 

Duration  of  overtopping, 
hrs . 

15.0 

23.1 

27.9 

Right  emergency  spillway (d) 
(elev.  380.1  ft.  M.S.L. ) 
Depth  of  flow,  ft. 

2.05 

3.74 

5.0! 

Average  velocity,  f.p.s. 

- 

6 . 6 

9.0 

10.- 

Duration  of  overtopping, 
hrs . 

_ 

4.3 

12.7 

17.1 

Non-overflow  section 
(elev.  382.0  ft.  M.S.L. ) 
Depth  of  flow,  ft. 

0.15 

1.84 

3.1! 

Average  velocity,  f.p.s. 

- 

1.8 

6.3 

8.; 

Total  duration  of  over¬ 
topping,  hrs. 

0.6 

2.8 

4.! 

Tailwater  elev.,  ft.  M.S.L. 

355.2 

** 

(a)  Conditions  at  time  of  inspection. 

(b)  The  100-year  flood  is  an  estimate  of  flood  discharges  that 
will  occur,  on  the  average,  once  in  a  100-year  period.  It 
may  occur  in  any  given  year. 

(c)  The  PMF  is  an  estimate  of  flood  discharges  that  may  be 
expected  from  the  most  severe  combinations  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  the  region. 

(d)  Depth  and  velocity  estimates  were  based  on  critical  depth 
at  the  control  section. 
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5.7  Reservoir  Emptying  Potential:  The  reservoir  can  be 
drawn  down  by  means  of  the  gated  6  inch  cast-iron 
emergency  drawdown  conduit.  Neglecting  inflow,  the 
reservoir  can  be  drawn  down  from  normal  pool  in  approxi¬ 
mately  20  days.  This  is  equivalent  to  an  approximate 
drawdown  rate  of  1.25  feet  per  day  based  on  the  hydraulic 
height  measured  from  normal  pool  divided  by  the  time  to 
dewater  the  reservoir. 

5.8  Evaluation;  Grahams  Dam  is  a  "small"  size  -  "significant" 
hazard  dam  requiring  evaluation  for  a  spillway  design 
flood  (SDF)  in  the  range  between  the  100-year  flood  and 
the  1/2  PMF.  The  magnitude  that  most  closely  relates 

to  the  risk  involved  (in  the  event  of  overtopping) 
should  be  selected.  For  Grahams  Dam,  the  100-year 
flood  was  selected  as  the  SDF,  based  on  the  small  size 
of  the  dam.  The  100-year  flood  was  routed  through  the 
reservoir  and  found  to  overtop  the  dam  with  a  maximum 
depth  of  0.15  foot  with  an  average  critical  velocity  of 
1.8  f.p.s.  Total  duration  of  dam  overtopping  would  be 
0.6  hour.  The  spillways  are  capable  of  passing  approxi¬ 
mately  90  percent  of  the  100-year  flood,  which  is 
approximately  18  percent  of  the  PMF. 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered. 
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SECTION  6  -  DAM  STABILITY 


6.1  Foundations  and  Abutments:  There  is  no  information 
available  on  the  foundation  conditions.  The  dam  is  in 
the  Piedmont  physiographic  province  of  Virginia.  It  is 
unknown  if  the  dam  is  keyed  into  the  foundation  or 
whether  or  not  there  is  a  drainage  system.  During  the 
field  inspection,  a  12  inch  corrugated  metal  pipe  was 
found  to  the  left  of  the  principal  spillway  outlet; 
however,  the  origin  and  purpose  of  this  pipe  could  not 
be  determined.  As  noted  in  the  visual  inspection, 
there  were  areas  of  seepage  near  the  toe  of  the  embank¬ 
ment  . 

6.2  Embankment 

6.2.1  Materials :  There  is  no  information  available 
on  the  nature  of  the  embankment  materials. 

The  area  soils  are  low-plastic  silts  and 
clays . 

6.2.2  Stability:  There  are  no  available  stability 
calculations.  The  dam  is  29  feet  high  and 
15  feet  wide.  It  has  an  estimated  upstream 
slope  of  4H:1V  and  a  measured  downstream 
slope  of  3H: IV.  The  dam  exists  at  normal 
storage  pool.  It  is  not  known  whether  or  not 
the  dam  was  ever  subjected  to  a  maximum 
storage  pool.  The  dam  has  a  freeboard  of 
approximately  1  foot  from  maximum  control 
storage.  It  is  subjected  to  a  sudden  draw¬ 
down  because  the  approximate  drawdown 

rate  of  1.25  feet  per  day  exceeds  the  critical 
rate  of  0.5  foot  per  day  for  earth  dams. 

According  to  guidelines  presented  in  Design 
of  Small  Dams  by  the  U.S.  Department  of  the 
Interior,  Bureau  of  Reclamation,  for  small 
homogeneous  dams,  with  a  stable  foundation, 
subjected  to  a  drawdown,  and  composed  of  low- 
plastic  fines  (CL,  ML);  the  recommended 
slopes  are  3H:lV  upstream  and  2.5H:1V  down¬ 
stream.  The  recommended  width  is  16  feet. 

Based  on  these  guidelines,  the  dam  has  adequate 
slopes  and  an  adequate  width. 

6.2.3  Seismic  Stability:  The  dam  is  located  in 
Seismic  Zone  2.  Therefore,  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  the  dam  is  considered  to  have  no 
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hazard  from  earthquakes  provided  static 
stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation:  There  is  insufficient  information  to 

adequately  evaluate  the  stability  of  the  dam.  However, 
the  visual  inspection  revealed  no  apparent  instability. 
Also,  based  on  the  Bureau  of  Reclamation  guidelines, 
the  dam  width  and  slopes  are  adequate.  Based  on  these 
conditions,  the  embankment  is  considered  stable  for 
normal  pool  conditions.  The  dam  is  considered  stable 
for  maximum  control  storage  due  to  its  low  freeboard. 

Also,  despite  the  inability  of  the  spillways  to  pass 
the  design  flood,  the  depth,  duration,  and  rate  of 
overtopping  flows  are  not  considered  detrimental  to  the 
embankment.  Overtopping  flows  are  shallow,  last  0.6 
hour,  and  the  velocity  is  less  than  6  f.p.s.,  the 
effective  eroding  velocity  for  a  vegetated  earth  embank 
ment . 

During  the  inspection,  small  seeps  were  observed  near 
the  toe  of  the  embankment.  It  is  recommended  that  the 
seepage  areas  be  visually  inspected  during  all  periods 
of  high  reservoir  levels  to  determine  any  turbidity 
and/or  any  increase  in  the  rate  of  seepage.  If  tur¬ 
bidity  or  changes  of  rate  develop,  the  services  of  a 
qualified  geotechnical  engineering  firm  should  be 
immediately  retained  for  further  evaluation. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment;  Deficiencies  were  discovered  during 

the  field  inspection  and  office  analyses  of  Grahams  Dam 
which  will  necessitate  further  attention.  No  boring 
records,  construction  reports,  or  stability  analyses 
were  available  for  use  in  assessing  the  stability  of 
the  dam. 

Using  the  Corps  of  Engineers '  screening  criteria  for 
initial  review  of  spillway  adequacy,  the  100-year  flood 
was  selected  as  the  SDF  for  the  "small"  size  -  "signify 
cant"  hazard  classification  of  Grahams  Dam.  The  spill¬ 
ways  are  capable  of  passing  only  90  percent  of  the  SDF 
or  18  percent  of  the  PMF.  The  spillways  are  therefore 
adjudged  as  inadequate,  but  not  seriously  inadequate. 


Severe  erosion  has  taken  place  in  the  left  emergency 
spillway;  the  spillway  has  eroded  out  of  its  original 
channel  and  has  migrated  until  it  is  beginning  to 
encroach  upon  the  left  side  of  the  embankment.  Rock 
eroded  from  the  emergency  spillway  has  partially  blocked 
the  principal  spillway  outlet.  The  intake  of  the 
principal  spillway  is  partially  blocked  by  weeds.  The 
gate  on  the  emergency  drawdown  conduit  is  leaking  and 
there  are  several  small  areas  of  seepage  near  the  toe 
of  the  dam.  Erosion  is  beginning  or  has  begun  in 
several  small  areas.  The  downstream  embankment  has 
several  areas  covered  by  small  trees  and  brush. 

7.2  Recommended  Remedial  Measures:  The  erosion  and  migration 
of  the  left  emergency  spillway  should  be  repaired 
before  it  threatens  the  stability  of  the  embankment. 

The  principal  spillway  intake  should  be  cleaned  and  an 
improved  trash  rack  installed;  the  channel  immediately 
downstream  of  the  principal  spillway  outlet  should  be 
cleared  of  the  rock  which  has  eroded  from  the  left 
emergency  spillway.  The  gate  valve  on  the  emergency 
drawdown  conduit  should  be  cleaned  and  lubricated. 

The  seepage  areas  should  be  visually  inspected  during 
all  periods  of  high  reservoir  levels  to  determine  any 
turbidity  and/or  increase  in  the  rate  of  seepage.  If 
turbidity  or  changes  of  rate  develop,  the  services  of  a 
qualified  geotechnical  engineering  firm  should  immediately 
be  retained  for  further  evaluation. 

All  trees  and  brush  on  the  embankment  should  be  removed; 
roots  can  be  left  in  place.  The  embankment  should  be 
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cut  regularly.  Areas  where  embankment  erosion  is 
beginning  or  has  already  begun  should  be  regraded  and 
reseeded  as  necessary.  Riprap  should  be  placed  near 
the  waterline  on  the  upstream  embankment  to  prevent 
further  erosion  from  wave  action. 

The  owner  should  develop  an  emergency  action  plan 
outlining  actions  to  be  taken  to  minimize  downstream 
effects  of  an  emergency,  and  develop  and  implement  an 
effective  warning  system.  A  staff  gage  should  be 
installed  to  monitor  high  water  levels  in  the  reservoir. 
A  formal  inspection  and  maintenance  program  should  also 
be  developed. 
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FIELD  SKETCH 

GRAHAM'S  DAM 


NOTE  : 

DOWNSTREAM  EMBANKMENT  SOMEWHAT  IRREGULAR  /  SLIGHTLY  GULLIED 
BEDROCK  OF  SPILLWAY  HIGHLY  FRACTURED 
STRIKE -60°  E  DIP -68° 

WATER  FLOWING  THROUGH  LEFT  EMERGENCY  SPILLWAY  AT  TIME  OF  INSPECTION 


NO  SCALE 
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PHOTOGRAPHS 


CONTENTS 

Photo  1:  Downstream  Embankment  and  Severe  Erosion  in  Left 
Emergency  Spillway 

Photo  2:  Looking  Upstream  at  Erosion  in  Left  Emergency  Spillway 

Photo  3;  Erosion  Gully  Twenty  Feet  Right  of  Junction  Between 
Downstream  Embankment  and  Right  Abutment 

Photo  4:  Principal  Outlet  (Marked  by  Rod)  and  Emergency  Draw¬ 
down  Outlet 

Photo  5:  Unidentified  Pipe  Fifteen  Feet  Left  of  Principal 
Outlet 

Photo  6:  Looking  Downstream  from  Outlets 

Note:  Photographs  were  taken  on  12  November  1979. 
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PHOTO  6.  Looking  Downstream  from  Outlsts 
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end.  The  gate  valve  was  leaking  at  the 
time  of  the  inspection. 
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